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Paper Alert
A selection of interesting papers that were published in Repression of gene transcription by nuclear receptors
is mediated by interactions with co-repressor proteinsthe month before our press date in major journals most
such as SMRT and N-CoR, which in turn recruit histonelikely to report significant results in structural biology,
deacetylases to the chromatin. The binding of co-protein, and RNA folding.
repressors to nuclear receptors occurs in the unliganded
state, and can be stabilized by antagonists. The crystal
structure of a ternary complex containing the peroxi-
 Structural basis for acidic-cluster-dileucine some proliferator-activated receptor- ligand binding
sorting-signal recognition by VHS domains. domain bound to the antagonist GW6471 and a SMRT
Saurav Misra, Rosa Puertollano, Yukio Kato, co-repressor motif reveals that the co-repressor motif
Juan S. Bonifacino, and James H. Hurley adopts a three-turn a-helix that prevents the carboxy-
(2002). Nature 415, 933–937. terminal activation helix (AF-2) of the receptor from
assuming the active conformation. Binding of the co-
Specific sorting signals direct transmembrane proteins repressor motif is further reinforced by the antagonist,
to the compartments of the endosomal-lysosomal sys- which blocks the AF-2 helix from adopting the active
tem. Acidic-cluster-dileucine signals present within the position. Biochemical analyses and structure-based
cytoplasmic tails of sorting receptors are recognized by mutagenesis indicate that this mode of co-repressor
the GGA (Golgi-localized, -ear-containing, ADP-ribosy- binding is highly conserved across nuclear receptors.
lation-factor binding) proteins via their VHS domains.
The crystals structures of the VHS domain of human
GGA3 complexed with signals from two sorting recep-  Insight into schmid metaphyseal
tors show that the signals bind in an extended conforma- chondrodysplasia from the crystal structure
tion to two helices from the VHS domain. The rigid spatial of the collagen X NC1 domain trimer.
alignment of three binding subsites explains the high Oren Bogin, Marc Kvansaku, Eran Rom, Josef
specificity. Similar results are reported by Shiba et al., Singer, Avner Yayon, and Erhard Hohenester (2002).
Nature 415, 937–941. Structure 10, 165–173.
Collagen X is expressed specifically in the growth plate
of long bones. Its C1q-like C-terminal NC1 domain forms
 RanGAP mediates GTP hydrolysis without an a stable homotrimer and is crucial for collagen X assem-
arginine finger. Michael J. Seewald, Carolin bly. Mutations in the NC1 domain cause Schmid meta-
Ko¨rner, Alfred Wittinghofer, and Ingrid R. Vetter physeal chondrodysplasia (SMCD). The crystal structure
(2002). Nature 415, 662–666. of the human collagen X NC1 domain reveals an intimate
trimeric assembly strengthened by a buried cluster of
GTPase-activating proteins (GAPs) increase the rate of calcium ions. Three strips of exposed aromatic residues
GTP hydrolysis on guanine nucleotide binding proteins. on the surface of NC1 trimer are likely to be involved in
Ran is a nuclear Ras-related protein that regulates both the supramolecular assembly of collagen X. Most inter-
transport between the nucleus and cytoplasm during nal SMCD mutations probably prevent protein folding,
interphase, and formation of the mitotic spindle and/or whereas mutations of surface residues may affect the
nuclear envelope in dividing cells. Ran-GTP is hy- collagen X suprastructure in a dominant-negative
drolysed by the combined action of Ran binding proteins manner.
(RanBPs) and RanGAP. The crystal structures of a Ran-
RanBP1-RanGAP ternary complex in ground and transi-
tion-state mimics show that RanGAP does not act  Three-dimensional structure of the
through an arginine finger as found in other small G apoptosome. Implications for assembly,
proteins, that the basic machinery for fast GTP hydroly- procaspase-9 binding, and activation.
sis is provided exclusively by Ran, and that correct Devrim Acehan, Xejun-Jiang Wang, David Gene
positioning of the catalytic glutamine is essential for Morgan, John E. Heuser, Xiaodong Wang,
catalysis. and Christopher W. Akey (2002). Mol. Cell 9,
423–432.
 Structural basis for antagonist-mediated
recruitment of nuclear co-repressors by PPAR.
H. Eric Xu, Thomas B. Stanley, Valerie G.
Montana, Millard H. Lambert, Barry G.
Shearer, Jeffery E. Cobb, David D. McKee,
Cristin M. Galardi, Kelli D. Plunket, Robert T.
Nolte, Derek J. Parks, John T. Moore, Steven A.
Kliewer, Timothy M. Willson, and Julie B.
Stimmel (2002). Nature 415, 813–817.
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crystal structure of a mutated, proenzyme form of the
This paper provides the first glimpse of one of the com- catalytic domain of human C1r, comprising the first and
plexes involved in apotosis. The structure of the apopto- second complement control protein modules (CCP1,
some (see the review by Yigong Shi [2002], Structure CCP2) and the SP domain reveals a homodimer with an
10, 285–288) in complex with Apaf-1 and cytochrome c elongated head-to-tail structure with the catalytic site
has been determined to 27 A˚ resolution by a combination of one monomer and the cleavage site of the other lo-
of cEM and image reconstruction. This complex acti- cated at opposite ends of the dimer. The structure re-
vates procaspase-9 leading to further activation of other veals unusual features in the SP domain and provides
“executioner” caspases. The complex is revealed as a strong support for the hypothesis that C1r activation in
wheel-like particle that displays 7-fold symmetry. The C1 is triggered by a mechanical stress caused by target
authors used molecular modeling to position cyto- recognition that disrupts the CCP1-SP interfaces and
chrome c and the CED4 homology motif within the com- allows formation of transient states involving important
plex. The placement of cytochrome c confirms its struc- conformational changes.
tural role . The authors also made use of a non-cleavable
mutant of procaspase-9 to show its localization to the
central region of the apoptosome. The observation that
 Crystal structure of reverse gyrase: insightsthis mutant allows activation of other caspases indicates
into the positive supercoiling of DNA.that its cleavage is not required for formation of an active
A. Chapin Rodrı´guez and Daniela Stock (2002).cell death complex. Figure: Apaf-1, cytochrome c, and
EMBO J. 21, 418–426.dATP coassemble to form the apoptosome. This com-
plex is comprised of a central hub, which represents the
activation platform for procaspase-9 and seven spokes
that regulate assembly.
 Crystal structure of quinohemoprotein alcohol
dehydrogenase from Comamonas
testosteroni: structural basis for substrate
oxidation and electron transfer.
Arthur Oubrie, Henrie¨tte J. Rozeboom, Kor H.
Kalk, Eric G. Huizinga, and Bauke W. Dijkstra
(2002). J. Biol. Chem. 277, 3727–3732.
Quinoprotein alcohol dehydrogenases are redox en-
zymes that participate in distinctive catabolic pathways
that enable bacteria to grow on various alcohols as the
sole source of carbon and energy. The crystal structure Figure provided by Daniela Stock.
of the enzyme from Comamonas testosteroni comprises
two domains. The N-terminal domain has a -propeller Reverse gyrase is the only topoisomerase known to
fold and binds one quinone cofactor and one calcium positively supercoil DNA. The protein appears to be
ion in the active site. A tetrahydrofuran-2-carboxylic acid unique to hyperthermophiles, where its activity is be-
molecule is present in the substrate binding cleft. The lieved to protect the genome from denaturation. The
C-terminal domain is an -helical type I cytochrome c. 120 kDa enzyme is the only member of the type I topo-
This is the first structure of an electron transfer system isomerase family that requires ATP, which is bound and
between a quinoprotein alcohol dehydrogenase and cy- hydrolysed by a helicase-like domain. The crystal struc-
tochrome c. The shortest distance between quinone and ture of reverse gyrase from Archaeoglobus fulgidus in
heme c is very long (12.9 A˚). A highly unusual disulfide the presence and absence of nucleotide cofactor (see
bond between two adjacent cysteines bridges the redox Figure) provides the first view of an intact supercoiling
centers, and appears to be involved in electron transfer. enzyme, explains mechanistic differences from other
type I topoisomerases and suggests a model for how
the two domains of the protein cooperate to positively
supercoil DNA. The crystal structure of the zymogen catalytic
domain of complement protease C1r reveals that
a disruptive mechanical stress is required to
trigger activation of the C1 complex.  Bicelle crystallization: a new method for
Monika Budayova-Spano, Monique Lacroix, crystallizing membrane proteins yields a
Nicole M. Thielens, Ge´rard J. Arlaud, Juan monomeric bacteriorhodopsin structure.
Carlos Fontecilla-Camps, and Christine Salem Faham and James U. Bowie (2002).
Gaboriaud (2002). EMBO J. 21, 231–239. J. Mol. Biol. 316, 1–6 (Doi: 10.1006/
jmbi.2001.5295).
C1r is the modular serine protease (SP) that mediates
autolytic activation of C1, the macromolecular complex A simple and flexible method for crystallizing membrane
proteins from a bicelle-forming lipid/detergent mixturethat triggers the classical pathway of complement. The
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is presented. As a test case, bacteriorhodopsin (bR) The structure of phosphorylase kinase (PhK) has been
determined by cEM and image processing and providesfrom Halobacterium salinarum was crystallized from a
bicellar solution, yielding a new bR crystal form. The some novel insight into the complex regulation of this
important enzyme. The PhK structure was determinedstructure was solved by molecular replacement and re-
fined at 2.0 A˚ resolution. In all previous bR structures to 22 A˚ resolution using the random conical tilt method
using 1879 paired tilted images and 2794 untilted im-the protein is organized as a parallel trimer, but in the
crystals grown from bicelles, the individual bR subunits ages. The 1.3  106 MW complex catalyzes the phos-
phorylation of inactive glycogen phosphorylase b (GPb),are arranged in an antiparallel fashion.
resulting in the formation of active glycogen phosphory-
lase a (GPa) and the stimulation of glycogenolysis. PhK
is a hexadecameric complex ()4 in which the g sub- Structure and dynamics of KH domains from
unit is catalytic and the a and b are regulatory and theFBP bound to single-stranded DNA.
d subunit is calmodulin. The 3D reconstruction demon-Demetrios T. Braddock, John M. Louis, James
strates the bilobed shape of the complex. Each lobeL. Baber, David Levens, and G. Marius Clore
corresponds to an () dimer. The complex formed(2002). Nature 415, 1051–1056.
by a head-to-tail arrangement of the dimers. The authors
Gene regulation can be tightly controlled by recognition also determined the structure of PhK decorated with
of DNA deformations that are induced by stress gener- GPb to 28 A˚ resolution. The decorated reconstruction
ated during transcription. The KH domains of the FUSE shows that the substrate binds to both ends of each of
binding protein (FBP), a regulator of c-myc expression, the two lobes. This would result in a stoichiometry of four
bind to the single-stranded far-upstream element GPb dimers per ()4. The PhK/GPb model provides an
(FUSE), 1,500 base pairs upstream from the c-myc pro- explanation for the formation of hybrid GPab intermedi-
moter. The solution structure of a complex between the ates in the PhK-catalyzed phosphorylation of GPb.
KH3 and KH4 domains of FBP and a 29-base single-
stranded DNA from FUSE is presented. The KH domains
recognize two sites, 9–10 bases in length, separated by
 Two-dimensional crystallization of a
5 bases, with KH4 bound to the 5 site and KH3 to the membrane protein on a detergent-resistant lipid
3 site. Dynamics measurements show that the two KH monolayer. Luc Lebeau, Franck Lach, Catherine
domains bind as articulated modules to single-stranded Ve´nien-Bryan, Anne Renault, Jens Dietrich,
DNA, providing a flexible framework with which to recog- Thomas Jahn, Michael G. Palmgren, Werner
nize transient, moving targets. Kuhlbrandt, and Charles Mioskowski (2001). J. Mol.
Biol. 308, 639–647.
This article describes the use of nickel-derivitized fluori- Crystal structure of the 30 S ribosomal subunit
nated lipids for the crystallization of membrane proteins.from Thermus thermophilus: structure of
One advantage of this system is that monolayers ofthe proteins and their interactions with 16 S
these lipids are stable in the presence of detergent.RNA. Ditlev E. Brodersen, William M.
This eases their use in the crystallization of membraneClemons, Jr., Andrew P. Carter, Brian T.
proteins. The usefulness of the system was shown byWimberly, and V. Ramakrishnan (2002). J. Mol. Biol.
the crystallization of overexpressed His-tagged ATPase316, 725–768 (Doi: 10.1006/jmbi.2001.5359).
that had been solublized in detergent. Electron micros-
The authors present a detailed analysis of the protein copy indicated that the 2D crystals were single layers
structures in the 30 S ribosomal subunit from Thermus with dimensions of 10 microns or more. Image pro-
thermophilus and their interactions with 16 S RNA, cessing yielded a projection map at 9 A˚ resolution,
based on the previously published crystal structure, and showing three well-separated domains of the mem-
correlate the structure with a large body of biochemical brane-embedded proton ATPase.
and genetic data on the 30 S subunit. In addition to
globular domains, many of the proteins have long, ex-
tended regions, either in the termini or in internal loops,
 Three-dimensional architecture of thewhich make extensive contact to the RNA component
eukaryotic multisynthetase complexand are involved in stabilizing RNA tertiary structure.
determined from negatively stained andMany ribosomal proteins share similar  sandwich
cryoelectron micrographs. Mona T. Norcum andfolds, but the topology of the domains varies consider-
Nicolas Boisset (2002). FEBS Lett. 512, 298–302.ably, as do the ways in which the proteins interact with
RNA. The authors utilize negatively stained microscopy and
cEM to determine the structure of a multienzyme com-
plex of aminoacyl-tRNA synthetases. The reconstruc-
tions calculated from cEM and negative stain to resolu- Three-dimensional structure of phosphorylase
kinase at 22 A˚ resolution and its complex with tions between 20 and 30 A˚ both show an asymmetric
triangular arrangement of protein domains around aglycogen phosphorylase B. Catherine Ve´nien-
Bryan, Edward M. Lowe, Nicolas Boisset, deep central cavity. The structures have openings or
indentations on most sides. Maximum dimensions areKenneth W. Traxler, Louise N. Johnson, and
Gerald M. Carlson (2002). Structure 10, 33–41. ca. 190  160  100 A˚. The central cavity is 40 A˚ in
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diameter and extends two-thirds of the length of the Holger Greschik, Jean-Marie Wurtz, Sarah
particle. These initial reconstructions provide the basis Sanglier, William Bourguet, Alain van
for determining the role of the molecular organization of Dorsselaer, Dino Moras, and Jean-Paul Renaud
this core component in the control of protein synthesis. (2002). Mol. Cell 9, 303–313.
The crystal structure of the ligand binding domain (LBD)
of the estrogen-related receptor 3 (ERR3) complexed
 Three-dimensional structure by cryo-electron
with a steroid receptor coactivator-1 (SRC-1) peptidemicroscopy of YvcC, an homodimeric ATP binding
reveals a transcriptionally active conformation in ab-cassette transporter from Bacillus subtilis.
sence of any ligand. The structure explains why estradiolMohamed Chami, Emmanuelle Steinfels,
does not bind ERRs with significant affinity. Docking ofCe´dric Orelle, Jean-Michel Jault, Attilo Di Pietro,
the previously reported ERR antagonists, diethylstilbes-Jean-Louis Rigaud, and Sergio Marco (2002). J. Mol.
trol and 4-hydroxytamoxifen, requires structural re-Biol. 315, 1075–1085.
arrangements enlarging the ligand binding pocket that
The authors have used cEM and single particle image can only be accommodated with an antagonist LBD
reconstruction to determine the structure of YvcC to conformation. Mutant receptors in which the ligand
25 A˚ resolution. This multidrug transporter from Bacillus binding cavity is filled up by bulkier side chains still
subtilis is a member of the ATP binding cassette super- interact with SRC-1 in vitro and are transcriptionally
family. The purified recombinant histidine-tagged YvcC active in vivo, but are no longer efficiently inactivated
protein was reconstituted into a lipid bilayer before im- by diethylstilbestrol or 4-hydroxytamoxifen.
aging which allows the visualization of its disposition
in the membrane. The 3D reconstruction shows that
complex is a ring-shaped particle consistent with a ho-  Structure of the Epstein-Barr virus gp42 protein
modimeric organization of YvcC. Each subunit com- bound to the MHC class II receptor HLA-DR1.
prises three domains: a 50 A˚ tall transmembrane region, Maureen M. Mullen, Keith M. Haan, Richard
a 40 A˚ tall stalk of 20 A˚ diameter, and a cytoplasmic Longnecker, and Theodore S. Jardetzky
lobe of about 55 A˚ diameter. Comparison of the recon- (2002). Mol. Cell 9, 375-385.
struction with the X-ray structure of HisP, allowed identi-
Epstein-Barr virus (EBV) causes infectious mononucleo-fication of the nucleotide binding domain (NBD). A fur-
sis, establishes long-term latent infections, and is asso-ther comparison with the X-ray crystallographic data
ciated with a variety of human tumors. The EBV gp42on the MsbA homodimer suggested the existence of a
glycoprotein binds MHC class II molecules, playing acentral open chamber between the two subunits consti-
critical role in infection of B lymphocytes. EBV gp42tuting the homodimer. Membrane embedded YvcC has
belongs to the C-type lectin superfamily, with homologyan asymmetric organization of the two NBDs sites within
to NK receptors of the immune system. The authorsthe homodimer, as well as a dimeric interaction between
report the crystal structure of gp42 bound to the humantwo homodimers.
MHC class II molecule HLA-DR1. The gp42 binds HLA-
DR1 using a surface site that is distinct from the canoni-
cal lectin and NK receptor ligand binding sites. At the A structural model for the catalytic cycle of
canonical ligand binding site, gp42 forms a large hy-Ca(2)-ATPase. Chen Xu, William J. Rice,
drophobic groove, which could interact with other li-Wanzhong He, and David L. Stokes (2002). J.
gands necessary for EBV entry, providing a mechanismMol. Biol. 316, 201–211.
for coupling MHC recognition and membrane fusion.
The authors present two atomic models for reaction
intermediates in the Ca2-ATPase. These models indi-
cate the dramatic change in molecular structure that
 Structural basis for E2-mediated SUMO
characterizes the E2 to E1 conformational change. One conjugation revealed by a complex between
of these models is based on the fitting of the X-ray ubiquitin-conjugating enzyme Ubc9 and
crystallographic structure of Ca2-ATPase in the E1 RanGAP1. Victor Bernier-Villamor, Deborah
state to a 6 A˚ resolution structure determined by cEM A. Sampson, Michael J. Matunis, and
and electron crystallography in the E2 state. The fit indi- Christopher D. Lima (2002). Cell 108,
cates the presence of dramatic domain movements in 345–356.
all three of the cytoplasmic domains that occur upon
Ca2 binding. The modeling and the complementing of E2 enzymes catalyze attachment of ubiquitin and ubiqui-
Xray with cEM results lead the authors to hypothesize tin-like proteins to lysine residues directly or through
that the reaction cycle of Ca2-ATPase would have ele- E3-mediated reactions. The small ubiquitin-like modifier
ments of a Brownian ratchet, where the chemical reac- SUMO regulates nuclear transport, stress response, and
tions of ATP hydrolysis are used to direct the random signal transduction in eukaryotes and is essential for
thermal oscillations of an innately flexible molecule. cell-cycle progression in yeast. In contrast to most ubi-
quitin conjugation, the SUMO E2 enzyme Ubc9 is suffi-
cient for substrate recognition and lysine modification
of known SUMO targets. Crystallographic analysis of a Structural and functional evidence for ligand-
complex between mammalian Ubc9 and a C-terminalindependent transcriptional activation by
the estrogen-related receptor 3. domain of RanGAP1 at 2.5 A˚ reveals structural determi-
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nants for recognition of consensus SUMO modification duce fusion. The crystal structure of the neuronal core
complex is represented by an unusually long bundle ofsequences found within SUMO-conjugated proteins.
four helices connected by 16 layers of mostly hydropho-
bic amino acids. The authors report the 1.9 A˚ resolution
crystal structure of an endosomal SNARE core complex Crystal structure of sTALL-1 reveals a virus-
containing four SNAREs: syntaxin 7, syntaxin 8, vti1b,like assembly of TNF family ligands. Yingfang Liu,
and endobrevin/VAMP-8. Despite limited sequence ho-Liangguo Xu, Natasha Opalka, John Kappler,
mology, the helix alignment and the layer structure ofHong-Bing Shu, and Gongyi Zhang (2002). Cell 108,
the endosomal complex are remarkably similar to those383–394.
of the neuronal complex.
TALL-1/BAFF/BLyS was recently identified as a member
of the tumor necrosis factor (TNF) ligand family. The
crystal structure of the functional soluble TALL-1  Structure of the Bcr-Abl oncoprotein
(sTALL-1) has been determined at 3.0 A˚. sTALL-1 forms oligomerization domain. Xun Zhao, Saghi Ghaffari,
a virus-like assembly with 200 A˚ diameter in the crystals, Harvey Lodish, Vladimir N. Malashkevich, and
containing 60 sTALL-1 monomers. The cluster formation Peter S. Kim (2002). Nat. Struct. Biol. 9, 117–120.
is mediated by a “flap” region of the sTALL-1 monomer.
The Bcr-Abl oncoprotein is responsible for a wide rangeThe authors propose that this virus-like assembly of
of human leukemias, including most cases of Philadel-sTALL-1 is the functional unit for TALL-1 in vivo.
phia chromosome-positive chronic myelogenous leuke-
mia. Oligomerization of Bcr-Abl is essential for oncoge-
nicity. The authors have determined the crystal structure
 The focal adhesion targeting (FAT) region of of the N-terminal oligomerization domain of Bcr-Abl (res-
focal adhesion kinase is a four-helix bundle that idues 1–72 or Bcr1–72) and found a novel mode of oligo-
binds paxillin. Ikuko Hayashi, Kristiina Vuori, and mer formation. Two N-shaped monomers dimerize by
Robert C. Liddington (2002). Nat. Str. Biol. 9, swapping N-terminal helices and by forming an antipar-
101–106. allel coiled coil between C-terminal helices. Two dimers
then stack onto each other to form a tetramer. TheFocal adhesion kinase (FAK) is a tyrosine kinase found
Bcr1–72 structure provides a basis for the design ofin focal adhesions, intracellular signaling complexes that
inhibitors of Bcr-Abl transforming activity by disruptingare formed following engagement of the extracellular
Bcr-Abl oligomerization.matrix by integrins. The C-terminal “focal adhesion tar-
geting” (FAT) region is necessary and sufficient for lo-
calizing FAK to focal adhesions. The authors have deter-
 Crystal structure of pea Toc34, a novel GTPasemined the crystal structure of FAT and show that it forms
of the chloroplast protein translocon. Yuh-Ju Sun,a four-helix bundle that resembles those found in two
Farhad Forouhar, Hsou-min Li, Shuh-Long Tu,other proteins involved in cell adhesion, catenin, and
Yi-Hong Yeh, Sen Kao, Hui-Lin Shr, Chia-vinculin. The binding of FAT to the focal adhesion pro-
Cheng Chou, Chinpan Chen, and Chwan-Deng
tein, paxillin, requires the integrity of the helical bundle,
Hsiao (2002). Nat. Struct. Biol. 9, 95–100.
whereas binding to another focal adhesion protein, talin,
does not. The authors propose a model in which two Toc34, a 34 kDa integral membrane protein, is a member
of the Toc (translocon at the outer-envelope membraneLD motifs of paxillin adopt amphipathic helices that aug-
of chloroplasts) complex, which associates with precur-ment the hydrophobic core of FAT, creating a six-helix
sor proteins during protein transport across the chloro-bundle.
plast outer membrane. The authors report the 2.0 A˚
resolution crystal structure of the cytosolic part of pea
Toc34 in complex with GDP and Mg2. In the crystal, Crystal structure of the endosomal SNARE
Toc34 molecules exist as dimers with features resem-complex reveals common structural principles of
bling those found in a small GTPase in complex with aall SNAREs. Wolfram Antonin, Dirk Fasshauer,
GTPase activating protein (GAP). Mutation of Arg 128,Stefan Becker, Reinhard Jahn, and Thomas
an essential residue for dimerization, to an Ala residueR. Schneider (2002). Nat. Struct. Biol. 9, 107–111.
led to the formation of an exclusively monomeric species
whose GTPase activity is significantly reduced com-
pared to that of wild-type Toc34. These results, together
with a number of structural features unique to Toc34,
suggest that each monomer acts as a GAP on the other
interacting monomer.
 The solution structure and interactions of
CheW from Thermotoga maritima. Ian J.Figure used with permission from Nature.
Griswold, Hongjun Zhou, Mikenzie Matison,
SNARE proteins are crucial for intracellular membrane Ronald V. Swanson, Lawrence P. McIntosh,
fusion in all eukaryotes. These proteins assemble into Melvin I. Simon, and Frederick W. Dahlquist
(2002). Nat. Struct. Biol. 9, 121–125.tight complexes that connect membranes and may in-
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Using protein from the hyperthermophile Thermotoga
maritima, the authors have determined the solution
structure of CheW, an essential component in the forma-
tion of the bacterial chemotaxis signaling complex. The
overall fold is similar to the regulatory domain of the
chemotaxis kinase CheA. In addition, interactions of
CheW with CheA were monitored by nuclear magnetic
resonance (NMR) techniques. The chemical shift pertur-
bation data show the probable contacts that CheW
makes with CheA. In combination with previous genetic
data, the structure also suggests a possible binding site
for the chemotaxis receptor. These results provide a
structural basis for a model in which CheW acts as a
molecular bridge between CheA and the cytoplasmic
tails of the receptor.
 A structural basis for the unique binding
features of the human vitamin D binding
protein. Christel Verboven, Anja Rabijns, Marc
De Maeyer, Hugo Van Baelen, Roger
Bouillon, and Camiel De Ranter (2002). Nat.
Struct. Biol. 9, 131–136.
The human serum vitamin D binding protein (DBP) has
many physiologically important functions, ranging from
transporting vitamin D3 metabolites, binding and se-
questering globular actin and binding fatty acids to func-
tioning in the immune system. The authors report the
2.3 A˚ crystal structure of DBP in complex with 25-hydro-
xyvitamin D3, a vitamin D3 metabolite, which reveals the
vitamin D binding site in the N-terminal part of domain I.
Also, comparison of the structure of DBP in complex
with a vitamin D3 analog with the structure of human
serum albumin, another family member, reveals a similar
topology but also significant differences in overall, as
well as local, folding. These observed structural differ-
ences explain the unique vitamin D3 binding property
of DBP.
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